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identified. In his discussion, the author considers ways of reducingv 
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some recommendations regarding the psychometric properties of data 
•sets collected for" administrative research. (Author/JG)- 
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In. their* now classic study of the "Iffiittiman i>choo],;V HemphiH, Griffiths 

and Frederiksen (1962) structured eight? priiitary dimcn'sions of administrative 

behavior ♦ Those factors have^ been used jexLensively to dei^ermine diagnostic 

profiles' for aspiring and practicing administrcvtors. Through .us ^ of the . 

^ f* • » ' 

matqrials and procedures devclpped from, their data, one is ^ble to Min 

insights into his administrative styla. At one time or another iii. an attempt 

to slmuLite his/h^r administrative^ actions, many in Division A have participated 

in the in-basket eKcrcise. * The major -objectives of the original study v;ere: 

1) To determine perfortgaiice dimensions in the elementary school 
^ principalship in ord6r to gain a better understanding of fhe : 
- nature^ of the job» ' • v . 

^) Td gather data relevant' to the-problem of selecting schot>l 
administrators » • ' *^ 

• • V - ' • 

3^ Xo* provide materials and instruments for the study and -teaching 
of school adcfinistration* s . 

^ To achieve these, an administrative vignette \7as confriVed in ilhich^ 

responses, might be elicited and recprdcd with respect to the fundamental ^casks 

of the principal's job. A poirtiofT or Chat experience included th-e in-baskct 

exerpise. The n^o jiundred thirty- two principals participating in the study 

were scored on each of sixty-eight categdriesr ^ 

^ * ' 

Estimated Number of Words " Number of Items Not^Attfempte* 

Usual Courses of Action Rejection of Test Conditions. ^ 

Number of Subordinates Iwolved Number of Subordinate Groups InvolAred 

Individually ' ' • Number of Outsiders Involved ^" 

Number of Superiors Involved Individually 
Number of Outside Groups Involved' .Unusual Courses of Action 

Gives Jlecognition for -Ability or Shows Awareness .of Poor Work 

Good Work ^ Soci'^lly^. Insensitive^ 

Carelessness or ^rinor Error , ' Conceptu'al, Anajys^is- 

Relates fo Background Materials or'' - Prejudges, Makes Unwarranted Assumption, 
Other Items , sor largely Inappropriate Perception 

Uses Human or Personal Values in Uses Physical Values in Analysis 

Analysis ^ Uses Program Vrlues in Anal3^^is 



2 



Discusses witK Subordinates 
Asks for Information, Opinion, 

Advice, or Ei^rmission f.rom 

Suboxdinate^^ ^ • ' 
Asks for Information, Opinion, 

Advice, or Permission from . 
* Outsiders* 
Ari'ives at a Procedure f6r 

Deciding 
Hakes Tentative or Definite 

^Pl^ns Only 
V/ork Scheduled for ^ Same or 

Following V7eek 
Takes Leading Action \ 
Fol3#ows Lead by Subordinates 
Follows Lead by Outsiders 
Coordination ^ 
Delegates Completely 
Delegates Partially, but Without 

Control 
Communicates Face-to-Face 
' Communicates by VJritirig ' • 

-Gives Information to Superiors 
Explains Actions to* Subordinates 
• Explains Actions to, Outsiders 
Courtesy to Superiors 
Informality to Su^^eriors 
Backs Up Teachers or Staf f Officers 
Attempts to Improve the Working 

'Conditions of the Staff 



Discusses with Su'periors or Outsiders 
Asks for Information, Opinion, 

Advice, or Permission 'from 

Superiprs 
Requires Furthet Information , 
Delays or Postpones 'Decision "or 

Temporizes 
Contingent Decision ' 
Concluding Decision 
VJork Scheduled for Same or Following 

T)ay^ • . ' ' 

VJork Scheduled: "indefinite Time or Ko 

Time Specified' 
Takes Terminal Action * 
Follows Lead by Superiors 
Follows a Pre-established Structure 
Initiates a New Structure 
Delegates Partially with Control 
Gives Directions and/or Suggestions * 
Refers, to Superiors 
Communic^jtes by Telephone 
Gives Information to SuborclinaCes 
Gives Information to Outsiders 
Explains Actions to Superiors 
Courtesy to Subordinate^ 
Courtesy to Outsiders 
Informality to Outsiders _ , 

Improves Staff 

Imposes Controls: Sets a Deadline 
imposes Controls: Follov-Up or 
i Feedback Planned 



The relfabilities of those mea^sures ranged from .97 to ♦Ol. The 
, forty categories vjith the highest model response were selected for further 
• analysis. After contemplation of Tucker's (1958) inter^battery method' of 
factor analysis, the a-iithors conducted a principal facto'r analysis of the 
40 X 40 correlation matrix using thi? largest row entries ks a oorjnunality 
estimates. Hie raw pattern coefficients were both orthogonally and obliquely 

» transformed. ^ Tlie resulting first order factors were: 

t 

' ' 1 " - : 



* 



* f . " A) Exchaijige of Information 

* B) Discussing Before Acting- 

C) ComI)iyin3 with Suggestions 

D) Analyzing the Situation • v 

. • E) Maintaining Relationships ' 

i ' ^ F) Organizing Work 

G) Responding to Outsiders ♦ 

. \ ' ' U) Directing Othi^rs ' ■ 

Plan of the Present Stud y , * 

The original in-bask^t correlation matrix as. determined by Hemphill, 

Griffiths^ and Frederiksen was used as the basis of this study. The 

If * 

intent was to reanalyze those data according to a strategy recertfcly outlined 

> /'^*"^"\. " \ ' ' 

by Harris ,and Harris (1971) in the search for commpn coniparable ^act'ors (CCF) . 

The'^s'sence of the procedure involves sulijecting the matrix to several factor 
analytic models (Alpha, R - S^, Unirestricted TIaximum Likelihood) and trans- 
forming the patterns both orthogonally and abliquely. The intent is to 
identify factors which prove robust with respect to all methods-- the strategy 
serves as a safeguard^ against dimensions which result as artifacts of * 
particular models— . ^ j X 

, Prioir.to the application of the strat^y^ iiA^as^'xnt^ftded to asseW the 
psychometric adequacy of the matrix using the Kaiser-Rice (1974) Measure of 
Sampling Adequacy (MSA): 



2m 



/ 



MSA = ' jT^k' 



. . ;■ • 

(1) ( J ■ ■ ^ ^ ' 

^ ^The matrix found on 'pages 132 and 133 of Administrative Performance 

and Personality (Hemphill, • Griff iths and Frederiksen, 19^2) llov/s 16 and 17 

are missing, hov/ever, but may be obtained -from Charles Dziuban or The Bureau 

of Publications, Teachers College, Columbia University* 



0 ■ r ^ 

1 . ^--^ ' ■ . ^ 

where q2jk is a square^^clem.eit of the anti-iniage correlation matrix (^"Is"). 
(the element = [diag T'^]'h axjd i-2jk is an element of the priginal cor-' 
relation matrix. A similar measur(i-inay, be defined for individual variables: 



- ^ MSA (j) = k^.i ^ ^ 

^ ■ ' 5;r2jk + J:q2jk 

k . k 

k5^j kT^j ■ ' / ^ 

/ ' . i . ■ 

> - \ ' 

Tlie "measures Cincluding^ individual indices) lie-^t&'een 'zero and one-. '^ 
The overall ind^x giv;es indicatiori of the degree ^to wfejji the variables 
"belong togcti.Gr psychometrically"— comp^se^^n adequf t"&.samplf fron soT.e 
dQinain. • The indix^dual MSA_ddmonstrates to ^^hat degrl'^'a particular variable 



v j'belongs to the' family"' psychometrical^. Recently sp\^al studies have been 
con^lucted (Dziuban and Shirkey, i974A; -*Dziubari aiid*Bhirkiey, 1974B; Dziuban 



-and Shirkey , 1976) which depa^trate tfiat the 'MSA is mcliotone to the right . y 
thing regaining the factorabi:p.ty of a given correlatioil-matrix.. 

Upon the initial attem^ty however, to factor the f^t;y variables the 
determinant: ^^as found to be .984 x lO'^^, a number so close to zero as to 
r^ndoi^ the matrix singuL^r Tliis, of course, makes it il^ossibla to complete 
the above procedures (withc^t the ufee of gj^nerali/^ed inferses). Accordingly,' 
^ ^^"^^^"^k analysis str<i^3%_y was ytiscTd . Of the above-ipeutioned fact»?ring ' ' 
procedure! the alpha method (Jj/iser and .Caffery, 1965).. las^^lcted' bec&use" • 
it raa^'^' initiated with cpjfciunality estimates other^£^^a^l\squared mulbaple 

■ -•: '' \A ' ' - - (• y 

correlations-^ ' / ' \ y' 

Tlie procedi^ is a ps^chometri.c one and yields fac^tors of maximum ' 
generalip^iitV in the sense .of Cronbach '>-^lT>J;ia; 
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' ' . ai = N /'A - 1 \ 

( . ••• . ■ • N - 1 I X y , - 



where N is the number of variables and ^ is the eigenvalue of the i^^ factor* 
The rav7 p'atterns vzere transformed according Lo the direct oblimin criLorion 
(A = O);. Coefficients absolutely greater than ^4 were used for interprets^ 
puqioses,. ^ 

The two factor intercorrelation rnatrices ' (L) were als6^-..si^l)jected to 
sainj^Xing adequacy analysis as well as tlie determination of the individual 
yaciid ^'^e^all root mean Jsquare correlation for e^^ch. >^o attempt was made fcp 
derive second order factpr^ from these data* 



on 



Results 



) 



The transformed pattern matrix is presented In Table One, X)f the ten 
^retainea factors, five were interpretable. Those factors were: 
I 



. FACTOR 



Item^# 



14 Discusses V7ith Subordinates -.72 

19 Decides on Procedure .54 

24. Indefinite Work* Scheduled . ^ -.59 

26 , ^TermindU Action* . \ , ,.71 

31 - Initiates Structure *;V -\52 

33 Communiciates .Ff^qe- to-Face ' • -.66 



Al£ha_Coef 



♦ 948 



ItNr/as clear- that this first, factor v/as fche ''Discussing Before Acting" dimension. 



^-FACTOR J I 



.Item # 






4 


Subordinates Involved 


-.46 


' 21. 


Plans Only 


.76 


25 


Leading Action 


-.77 


32 


Directs 


-'.62 


35 


Communicates by Writing 




38 


CeuKtesy to Subordinates 


-.66 



This was the "Directing Others" dimension. 
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Alpha Coef . 



.930 



1 ■ 




FA-CrOR HI Item # 



6. 

Alpha Cocf. 



•2 
20 
26 
27 



Items Omitted. 
Concludiijg Decision 
Terminal Actiqn 
Fbllows Subordinates 



28 , .Follows Super! ors 



-.75 
.85 
.65. 
.68 
.53 



.904 



This third alpha factor, an original subset ofNl^'Di'fecussing Before Acting," 
emerged .separately and was entitled ."Taking a Course of Action^" ' 



FACTOR . V Item # 

. 9 • 
12 ^ 
13 



Aware of Poor Work 
Conceptual Analysis 
Program Values 




Al pha C oef < 



.774 

V 



This factor emerged as the "Analyzing the Situation"^ dimension. 
FACTOR . VI- Item # 



22 Immediate Work Scheduled - ^ .66 

23 ' Intermediate Work Scheduled .62 

24 Indefinite Work Scheduled -.67 



Alpha Coef . 

^\ 
'.740 



Thrs Jd'ctor was termed "Organiiiing Work" it was in the original -study. 

Tne only dimension appearing in this analysis which was separate from the 
# * * • 

original results was "Taking a Course of Action^* In the Hemphill, £riffithfe 
and Frederiksen resoarch this was related to the more comprehensive faetor — 
Discussing J3efore Acting. . . ' - ' 

' • \ ■ ■ ' ^ ' 

The inter correlations among 'the factors in the original, study and the 
alpha result's are presentecl in Tables Two and Three. It appears that the 
interrelationships among the factors were much less for the alpha study. This 
^is verified by a* root mean square correlation of .35 in the original study 
/Table IV) pnd .20 in the alpha study. This, or'course, was a function 
my choice af delta. The overall M.S. A, was indeterminant for the ^Hem^hill, . . 

L ' ' * 7 , ■ 

Griffiths, and* Frederiksen matrix while a value of .76 \ms obtained^for the— 



} 

41 




Dziuban results. 
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Di&cusg ^ion - , ' • 

The purpose ol^ this study Was to validate l;he results originally obtained 
by Ilcmphtll, Grif'fitlvs,* and Frcderiksen by determining to what degree tl)e / 
saiijplc of forty in-basket dS^tegories represented an adequate sample from 
fehcir doirain of l^havior- and by idcivtifying factors which were robu5jt with 
respect to the mctiiod^ used. Obviously the singularity of •the correlation ' 

matrix prevented • those mebhod^ from eventuating. So we find- tha& the in-basket 

0' . ' ' ' ^\ 

factors are based upon a matrix which is vmfactorable ^rf many respects. It 

seems that a reasonable explanation for this- might b<^^hat Substantial depen- ^ 

dencies existed among the scoring categories. Further^the indeterminancy 

of the measures of sampling adequacy prevented tHe answer to the domain 

I ^ 

sampling question of the forty ^in"l)aslcet categories. Consequently, the only 

/•- • • ^ 

availcibla »»factoring" procedures were principal components or some method ^ 

, -1 • ' * ■ ' y 

m which R ^ was not directly iT)volved--thus the alpha procedure* 

• / ■ X ■ ' •■ • : 

The/results of this study produced some interprctablojia^tors^ancr^omt?.-^^ 

^ — — ^ ' ^ I. 

noise^ 'Customarily alpha yields a lower bound to the correct number^f factors' 

but in thir. case resulted in two more than were extracted by Hemphill, Griffiths, 

and Frederiksen. The ^first factor identified was a compact version of the 

oi^i^inal^ "Discussing Before Acting," although eight of thjS; original variables 

were not salient. "Discussing Before AotirVg" was thb^strongest dimension, in 

this study, although it was second in tRe original research** It is related - 

to "Arranging^ F^ice-to-FpPcc Discussions Befoi?e Taking a Final Course of Action." 

• • . ♦ 

Although - it was the weakest in the original work, theVext strongest factor 
in this study was comprised by six of the ten' variables which were termed * 
"Directing the Wo'rk'^of Others." " - , . , ^ 



The third factor x^as ^compo^ed of variables ^;hich were an original subset 
of "Discussing with Others before Acting'^ plus an additional variable— 
'••Concluding Dcacisi-pn/' It was virtually unrelated (r =-.08), however, to ^ 
"Discp^iilg" and appears to be a clearly separate* dimension related to *^aking 
a Course of Action." It is^ the long sought after decision. The number of 
items omitted was negatively related to other variables so .that omission of 
items v/ould indicate an unwillingness to take a terminal action. ' The fourth 
" identifiable factor (V) in this study corresponded exactly fo analyzing the 
sitiiation while the final 'factor V7as fprmulated by three variables from 
y the original. »»0rgani2ini^ Work*' factor. It seems quite simply "SchiKluling 
Work.." ^ . ^ 

" ♦ ^ o 

If the original and alpha factors are examin<^d in *the order of their 
strength, some interesting trends emerge: 

^S^illjyjS^}-'^^^'^^^, fredcriksen- ' , * Dziuban 

' f — . 

-Exchange of .Information \ " ' ' Discussion Before Acting 

Discussing Before Acting ' ^ Directing Others 

-Complying vith Suggestions Taking a Course of Action 

- Analyzing the Situation Anailyzing the: Situation 

-Haintatning Relationships ^ ^ Organising VJork ^ 

• -Responding tfe Outsidd^-s • 

Directing Others . ^ * . ^ " 

^ "Exchange of Information" which was the strongest factor iix the original 

v7ork dxd not emerge in the Dziuban study. ".Discussing Before -Acting" was ^ 

* 

ranked second in the Hemphill, GriffithSj and Ffed'eriksen research but emerged 

as the strongest dimension in the present study. It seen)S clfiar that . 
• - «i ■ ' ' ' , " ' ^ 

"Difjcussing Before ►^fjjji^fng" .is an imposrtant /ilnension of ' these *data . "Cora- ~ 

• , # ■* . y / / ■ 

\plying with Suggestions," a irat4ier stroiig/original factor,, was not identified* 
in the present research; "^^naly^ingTthe Situation," a moderately strong 



.^factor in the Hemphill, Griffiths; and FJreder.iksen work .pr6v(id to h/o4 of 
the wepkcst'-in the. rennalysis. .774). Variables related t.'o/feintaining ' 

Rolationshipsv did not replicnte that jlimfension "in the'^alpha^^udy^'^^^^^ 
Work" appeared to be a fairly ;eak dimension in both studj^l "Resp/nding 
^^to ■Outsiders" was' the final dimension v.hich existed " in Li|4 'origin/ work but . 
failed to crystalize in the Dziuban- study • Fifially "Directing Others" whiph 
x«5 the ;;enkcst factor in the Hemphill',' Griffiths, and Frederiksen matrix .J 
proved the second strongest: dn the reanalysis. 

So we have a> situation in which four of the original dimensions of 
administrative performance could not be reproduce^ Of greater -interest 
^is thcN^fact ^^lat exchanging information was s;/^ensitive to reartalysis t^at 
it disappeare'i. All four of the :^ors" wKich failed- to* appear in a sense 
are related to .maintenay^ functions -^changing, complying, maintaining and 
responding. Of ' the original dimeii^ns those, whidj^plroved robust were 
related to discussion/direction /jniuWsT^^in Generally the ' " 

compacted analysi.s seemed to de-emphasize the personal dimensions of 
adminifltrafive performance. 

These results might' suggest that several of the original in-basket • 
factors^are robust. They may al'so suggest, however, /that there. may be fewer' 
relevant in-basket categories than originally outlined and that thhy a^-e . 
consid6rably,more unrelated to edch other. This x^ould facilitate the 
develojfhent of independent sc6res on each of the factors. Accordingly, 
the simulation of 'administrative performance might be considerably simplified- 
a cross validation study of thi§. necd§ to b6 undertaken to determine if, - 
recalibratiqn is warranted.. It may be that development of an ,obiective 
typology is a possibility* . ^ * ' 



References 



'"^'"^fTnr V fhH-l<-y>- -C. men is a Cpf^elation Matrix Appropriate 

Ir358-36l''' "'•'''^^^ Pg^^P^^ l^^ical Bulletin . . ^ ■ 

Dziuban C. D.' abcl Shirkey, li. C. Q^e Psychom^^tc Assessment of Cor- ' 
relation Matrices. Ameri^sa^:^^ 

Harris M. L. and Harris, C. W. A Factor Analytic ik^rpretation Strategy " / 
M^tj^nal__an5L Jsy C lio loai ca 1 M ea sur anent . 1971, 31. . 

Hemphill J., Griffiths,'.-!), and FrederikseJi, N. Adm inistrative Pe rfom-.^n^P^ /• 
• ^J£^^pJit^. New -York: ' Bureau of Publi^i^i^71?;^dri;i:^~^. . 
Columbia University, 1962, • ^ . wxxu^c-, . 

Kaiser,^II.J.^^and Cakery,,S. Alpha Factor Analysis'. Psychometrika . 

" ? • ' ' • * . . , c / 

Kaiser H., F.,and Rice, S Liti^le Jiffy lferk»iv: Educ ational and fc .vchnJn.^ 

i^Sisu^?iH<!Bt, 1974, 34, 111-17. ■ "^'^^ 

Shirkoy, E. C .aTnd Dziuban, C. D." A Note- on Some Sampling Characteristics-* 

of the Measure of Sampling Adequacy (MSA). Multivariate Behavioral' . 
Research, 1976, 11, 125-28. ~" — _i!^vi2£ai . , 

Tttckcr, fc, ;/l„ Incor-Cottcry Method of_ FactorjAmlysis. , rsychor.Mrlto . 'igss .' 



12 



<9 



tsp'ii^f'j' .'."a VA*,* •^'O'j-'^ M'-ViV 



-§ S 5! § 3 s:^ g S i;^ i:3 -^j g ^ g ~ :^ S ^ 



CO 



o 
w 



00 



t • • 



in 



C 

•H 

O 



cMcvjinoocoOo 
111 ^ k * . 



I I 



O H 
I 



.rH CO O 



p^^c^ vo vo CO o m 

O O O rH^O *M Q 

v'. ' ' ' \ 



* \ I I I I I I I I • • I I I . 



o CM r-H IN o in|tn, cvjrHbcooooPJooIn 
» I -11 • - 



I 



O 00 00 <J- CO vO ON 
rH rH O rH O Q^O 
II I 



CO C?N CM CO <J- 

. o o i-ro 
r 



I 0\ rH 
I O O 
I 



cMvocoor^<j-r-icvjcN|o\in\ovo 

O C^J O O r-l O O-O rH rH rH O VO( vb 



>( v£)|voIO\. 



3§s.3§s^23ls§a|fiis^sfgsgssa§s 



-a 

> 

Q 



00 
O 
I 



J022:i-2 25i^ on cm co o 

CvfrHrHrHrHrHOCvJ VO|cM O O O i-l 



I I J 



_ vor>^cMCj\r>^cocM 

O CvJ. O O rH O O CO 

ill I I I I 



<J- inlrH p- OS 
CM r^jcM <^-^ ^ 



O rH 



o CM c4 lio 00 .o jt^^TTo oo <j- co uoIo 

OOOrHOOOOCvlrHOO 00 CnJ 

* II II I ' 



O VOlbO liO O rH 
CM O O <J-|rH O O CvJ 

I \ ,>\ I - I 



s 



vOr-^<3^l^JL^c^Jr^r^OcOl-^vovo 

OrHOQOOOOfWOrHOr^ 

« I » .11111 




2 s a s- g 2 3 §^ s gjs is s ais* s § S|2 

I 



I t 



I. I I I 



ERIC 



-a 

> o 
to c 

> H 

c 

w :3 



o 



O (U c . ^ 

Q <U O 

o c 

fcj CTJ O O 

_ 4J w :j :3 

^ M P CO 



> > 

o o 

& > 

M HI 

w * w 
M u 

O QJ 

•H -a 

U 

Q) W 

b :3 
CO o 



o 



w 
(1) 



o 
o 

Ay 
O 



Pi & 
< 



W 
>> 
rH 

< :3 

> 

(DM 
O to 

C O 
O U 



CO 

O 

•rt 

M 
(U 

W CO <u 



-a 
o 



c 

W W O 

W (/} :j 

W W.CO 

o o w 

•iH 'iH 

Q Q <: 



o 

M 



(U 

o 
o 
u 

o 



o 
w 

O 
(U 
Q 



(U 
r-l 
0 

-a 

o 

CO 

o 



CO 

o 

^ CO 

u 

o ^ 



D rt 

p^; Q p 



•H C 4J 

O rt 
U C 0) 

nJ rt C 

O rH ^ 

O pL^ M 



rt (U o 

4J -a rj 

C C (U 

M M 



rH CM CO <J iTj VD 



* . • 

^ 00 0\ O-^-CvJ cO^j-invor^-COONOrH/QcO^fin 

i-H r-^-rH 'HrHrHr-HrWrHrHCvJCvJ^CNjCMCM 



V 

/ 



13 



../V 



4^ 



4J 

o- 

O 



eg . 



00 



} * ;i > I I t I I I t 



vDvOOO r^iO.O OvOfVDCM 
OrHO<hr-4000rgO 

.lit lilt 



0\ 00 O CO 
rH VO rH lO O 
I t I I I 



I^:*!^ S ?S S*^ on cm m o co co on 




I I I 



o lO o o o" 

r-< O Cs^ CM O 

I • I. 



CM 



o o o o o o o 
( I I I t I I 



00-mOcM<}-COv;fiO 
r-4r-4r-Hr-40^0 0r-40 
I I 



/ 



'^^^^<=>^<y^r^r-^ CM.O <J- CO CJ\ 
» > I I I 



0<J)OOOr-4cMOOOOOoS^^ 

I I 1 I I -» t I I 




CO 



CM 



C^^<^vOvOO^cM^ncM OvO 
CMO. OOO, OOOCOr-4 

» I III 



vO CO CM VO CJN 

O O O r-* CO 

I I I 



infcolcolco ovoin'cor-4oo.<rcM<fioo 

VOlvOlmlcNl CO O r-4 r^ O CO o o n^ 

I t 



!ll 2 ^3 5^ ^ CM CM <f OOlrH <!■ VOlcM 

r-i ,M r^ o CO r^>£>|o CM r^jc^ o voico CO 

I I I I I I I I I 



^ y ^ <^ O CO r-4 CM CO 

« I I ' I I I I I III 



to 

Q) 

d CO CO (U 



O -H 4J 

4J O 0) CO O 

<; o d d 4J 

, CO W O CO 

<d CO w -to w 

CI ►> 

»-< t-* f> >t» 

•H O O O O 

G r-4 r-4 

M f-4 r-4 r-4 r-4 

,0)0 0 o^o 

H rx* ft^ 



o 

4J 
C/D 

CO 
0) 

4J CO 

•H O 
4J 0) 

p: -h 



o to 

0) U 

>^ 

^ 



to 

0) 
4J 
Ctf 

r: 

•H 

no 
U 
O 

»n 

cn 

CO 

fi 
o 



O U O M 



CO 

a) 

no 
CO U 

u o 

0) ^ 

•H CO 

CO 

a ^ 

d 4J 

o . 
>> 

CO CO 

.G G) 
M 4J 
O U 

CM :3 
r: o 



CO 

to 

J"* ^4 

G) O 

CO CO 

:3 o 

O 4J 

o 

4J 4J 

>> 
CO 

CD 6 

4J M 

M O 



{ 



TAiyLE FOUR 



Measures of Sa^npling AdequacjL^nd Root Mean SqJare CorvelatiSns 
for th(- T^'JO Facto/ Intercorrelation Matrices 



Original Study 




Alpha Study 
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"mihanfe (matrix 
singular) 
GveraU 'pis = -.35 



yOv&ralX MSA = 
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